Objective: To compare the odds of anaemia in overweight and obese (OVWT) (body mass index (BMI)X25) versus nonoverweight (non-OVWT) (BMIo25) women in three countries at different stages of the nutrition transition. Design: Analysis of cross-sectional data. Setting: Nationally representative data from Mexico (1998 National Nutrition Survey), Peru and Egypt (2000 Demographic and Health Surveys) were analyzed. Subjects: Data from non-pregnant women ages 18-49 years were used. Analysis: Logistic regression was used to test whether the odds of anaemia differed by BMI category, controlling for sociodemographic factors. Results: More than half of the women were OVWT in all three countries and the prevalence of OVWT reached 77% in Egypt. Anaemia prevalence was similar across countries (28, 31 and 23% in Egypt, Peru and Mexico respectively). In Egypt, OVWT women had significantly lower odds of anaemia than non-OVWT women (OR ¼ 0.78, 95% CI: 0.68, 0.90). Similar results were found in Peru, but the difference was smaller in magnitude (OR ¼ 0.83, 95% CI: 0.71, 0.96). In Mexico, there were no differences in the odds of anaemia by BMI group. Conclusions: These findings show that the iron needs of OVWT women in developing countries are not necessarily being met. The intakes of other micronutrients might also be insufficient. Diet quality remains an important issue even among women with sufficient energy intakes.
Introduction
In many developing countries experiencing rapid globalization, urbanization and economic development, obesity and diet-related chronic diseases such as diabetes and cardiovascular disease (CVD) are emerging as important health concerns. For example, the combined prevalences of overweight and obesity in Mexico rose 78%, from 33.4 to 59.6%, from 1988 to 1999 and the mortality rates from diabetes and hypertension both increased by more than 50% over the same period (Rivera et al., 2002) . In fact, the disability-adjusted life years lost to chronic disease risk factors, such as overweight and high blood pressure, in Latin America are now almost three times those lost to childhood and maternal undernutrition (Jacoby, 2004) , and similar situations exist in many other areas of the world as well (Puoane et al., 2002; Galal, 2002; Gu et al., 2005) . In recognition of this trend, the member states of the World Health Organization recently endorsed a global strategy on diet, physical activity and health. This call to action notes that 66% of deaths attributable to chronic disease now occur in developing countries and recognizes obesity as a leading risk factor (WHO, 2004) .
The shift towards obesity and chronic diseases in many developing countries invites the misconception that diets are moving away from problems of constraint towards problems of excess. However, whereas energy is increasingly available in these contexts, it tends to come from energydense micronutrient-poor sources such as added sugars and edible oils, intakes of micronutrient-rich foods such as fruits, vegetables and high-quality animal-source foods often remain low (Drewnowski and Popkin, 1997; MacIntyre et al., 2002; Bermudez and Tucker, 2003; Murphy and Allen, 2003) . Thus, even while obesity and related chronic diseases emerge as serious health problems in developing countries, micronutrient malnutrition is likely to remain highly prevalent. For example, in Mexico, where the prevalence of overweight/obesity is particularly high among women, the prevalence of iron deficiency among women is also high. In a nationally representative sample, the prevalence of iron deficiency, measured via percent transferring saturation (PTS) in serum samples, was 40% (PTSo16%) among women aged 18-49 in Mexico (Villalpando et al., 2003a) .
It is likely that micronutrient deficiencies and overweight/ obesity coexist not just within countries, but within households and individuals as well. As described, diets in transitional countries are increasingly both obesogenic and micronutrient-poor. Accordingly, a recent multi-country study reports that obese adults and stunted children often live together in the same households (Garrett and Ruel, 2005) . As micronutrient malnutrition is a main contributor to childhood stunting (Allen, 1994) , this research suggests that obesity and micronutrient deficiencies exist under the same roof, and it is likely that the obese adults in these cases are also micronutrient deficient.
Two studies show clear evidence of overlapping overweight/obesity and anaemia, an indicator of iron deficiency, within individuals. The first, which used a representative survey from Andhra Pradesh, India, found that, although the prevalence of anaemia was lower in overweight than in underweight and normal weight women, the prevalence of anaemia in the overweight group was still high, at 41% (Bentley and Griffiths, 2003) . The second study carried out in the US using the nationally representative National Health and Nutrition Examination Survey III found that 2-16 y old children who were either overweight or at risk of being overweight were actually twice as likely to be iron-deficient than other children (Nead et al., 2004) .
The overlap of micronutrient deficiencies and overweight/ obesity within individuals in countries undergoing the nutrition transition is a public health concern for several reasons. Beyond the poor health outcomes associated with these conditions separately, there is some evidence that deficiencies in a variety of key antioxidants and other micronutrients may actually contribute to the development and severity of the chronic diseases that are emerging as the leading causes of morbidity and mortality in countries undergoing the nutrition transition (Chausmer 1998; Verhoef et al., 1998; Baynes and Thorpe, 1999; Eichholzer et al., 2001) .
In this paper we describe the patterns of overweight/ obesity and anaemia, a commonly measured indicator of iron deficiency, in adult women using nationally representative data from three countries undergoing the nutrition transition: Egypt, Peru and Mexico. We also determine the prevalence of overlap of these conditions within individuals and their associations with a variety of sociodemographic indicators. Because micronutrient deficiencies tend to cluster within individuals (Allen, 1994) , we assume that women who are anaemic are likely to be deficient in other micronutrients as well.
Study population and measures Study populations. Data from Mexico come from the Second National Nutrition Survey, conducted by the National Institute of Public Health of Mexico between October of 1998 and March of 1999 in a probabilistic sample of 21 503 households, representative at the national level and stratified by urban (populationX2500) and rural residency (population o2500) and by four geographic regions of Mexico. The sampling methodology and response rates are published elsewhere (Resano-Perez et al., 2003) . In each household data were collected from all children from 0 to 11 years of age, but only from one woman aged 12-49 years of age per household. For the purposes of this analysis, we included only non-pregnant adult women aged 18-49 years of age with information available for all the variables included in the analyses described below. These exclusions resulted in a sample size of 11 965 women.
Data from Egypt and Peru came from the publicly available Demographic and Health Survey (DHS) datasets (available at www.measuredhs.com) and were collected in 2000. The DHS are funded by the US Agency for International Development and coordinated by ORC Macro International. Data collection is usually carried out in collaboration with country governments using population sampling frames. All data are nationally representative. From these datasets, we included non-pregnant women aged 18-49 years old with information on all the variables of interest. These exclusions resulted in sample sizes of 6841 in Egypt and 5078 in Peru.
Through collaborations with colleagues in Mexico, we had access to the Mexican data, a rich dataset from a country undergoing the nutrition transition. The two DHS datasets were chosen because they were the only recent datasets available from countries clearly in the midst of the nutrition transition that had both anaemia and anthropometry data. These datasets are not intended to necessarily be representative of other nutrition transition countries. Rather, we use them as three discrete case studies to explore the relationship between body mass index (BMI) and anaemia.
Body mass index. In all countries height and weight were measured by using portable scales and stadiometers by trained personnel. BMI was calculated in each dataset as weight/height 2 , where weight was measured in kilograms and height was measured in metres. Women were first classified as either underweight (BMI o18.5), normal weight
The overlap of overweight and anaemia among women CL Eckhardt et al (18.5pBMI o25), overweight (25pBMI o30) and obese (BMIX30). After examining the data, these BMI categories were collapsed further: women were divided into either an overweight (OVWT) category (BMIX25) or a non-overweight (non-OVWT) category (BMI o25). The OVWT category was created for several reasons. Having a BMIX25 indicates a state of excessive weight and chronic disease risk and so it made biological sense to group the overweight and obese, although the risks increase with increasing BMI. However, more importantly, we found that while the rate of anaemia tended to differ between non-OVWT and OVWT women, the rates of anaemia among overweight women with BMIX25 but o30 versus the rates among obese women with BMIX30 were not different within each country. The non-OVWT category was created by combining the underweight and normal weight women, because there were too few underweight women in the samples to be analyzed on their own (0.06% in Egypt, 1.1% in Peru and 2.2% in Mexico), and because the results did not differ when the underweight women were excluded from the regression analyses. As we found that our main conclusions were virtually the same whether we used the two aggregated BMI categories (OVWT and non-OVWT) or whether we used more, we chose to aggregate the women into the two categories for the sake of parsimony. These categorizations are used throughout the paper, including in the tables and figures, except in Figure 3 , where the relationships between anaemia and the less aggregated BMI categories are shown, demonstrating the similar rates of anaemia among overweight women with BMIX25 but o30 versus the rates among obese women with BMIX30 within all three countries and thus affirming graphically why we chose to group women into the non-OVWT and OVWT groups for our analyses.
Anaemia. In all countries, blood haemoglobin was determined using a sample of capillary blood obtained by finger prick and measured by a portable photometer (Hemocue, Angelholm, Sweden). Details of the methodology in Mexico and the DHS countries are described elsewhere (El-Zanaty and Way, 2001; Reyes and Ochoa, 2001; Shamah-Levy et al., 2003) . Anaemia was defined as a concentration of haemoglobin at sea level of o12.0 g/dl. Haemoglobin values were adjusted for altitude in all three datasets (Rutstein and Rojas, 2003; Shamah-Levy et al., 2003) .
Urban and rural designation. In Mexico, localities with population o2500 residents were designated as rural, and localities with a population ofX2500 were designated as urban. In Egypt and Peru, designation as urban or rural was performed according to official administrative classification.
Socioeconomic status. In all countries, socioeconomic status (SES) was identified using information on household assets, house construction material and availability of services such as water, electricity and sanitation. Principal component analysis was used to derive factor scores to be used in the analysis. In Mexico the variables included in the principal components analysis include flooring material, availability of running water and ownership of household electrical appliances. The index derived explained 51.6% of the total variance of the set of variables included . In Egypt and Peru, the index was constructed by DHS following the procedures described by Filmore and Pritchett, (2001) , and Gwatkin et al. Gwatkin et al. (2000) ; Filmore and Pritchett, (2001) and is termed the 'wealth index' in the DHS datasets. Variables included in the principal component analysis included electricity, source of drinking water, sanitation facility, quality of flooring and housing, and household possession (of household electrical appliances, means of transportation, land property and livestock). The distributions of the indices in all three countries were divided by tertiles to classify people into groups of high, medium and low SES.
Education. Continuous years of schooling was used in the regression models for all countries, and education categories were constructed for use in the descriptive analyses. The categories designated were 'none' (no schooling), 'primary' (any primary schooling but nothing beyond primary schooling), 'secondary' (any secondary schooling but nothing beyond secondary) and 'more' (anything beyond secondary schooling).
Parity. Continuous number of live births for each woman was used as the definition of parity in the regressions, and parity categories (none, 1-2 children, 3-5 children, 45 children) were created and used in the descriptive analyses for each country.
Age. Age in years was included in all analyses.
Statistical methods
Descriptive analyses (means, proportions) were used to characterize the samples of women used in the analyses. Bivariate analyses were used to examine the relationships between the sociodemographic characteristics (urban/rural designation, SES, education, parity and age) and the prevalence of OVWT and anaemia, respectively. The association between anaemia and BMI category was also tested. w 2 tests and linear trend tests were used to test the statistical significance of differences between groups in bivariate analyses. Similar analyses were used for testing the association between sociodemographic characteristics and the prevalence of anaemia, and for examining the relationship between BMI category and the prevalence of anaemia. Logistic regression was used to estimate the odds of anaemia as a function of BMI category (with non-OVWT as the referent category) controlling for sociodemographic characteristics within each country. Urban/rural designation was included as a dummy variable, with rural as the referent category. SES was also included in the models using dummy variables, with medium SES as the referent category. Because the relationship between BMI and anaemia is the focus of this paper, and because using alternate specifications (categorical divisions) for the potential confounders of education, parity or age did not meaningfully change our regression results, we used continuous specifications of these variables in the regression models for the sake of parsimony. We also created two-way interaction terms and tested whether the odds of anaemia as a function of BMI category differed across the distributions of the sociodemographic characteristics included in the models.
Sample weights were used for all analyses, and statistical testing was performed in Stata for Windows (Release 8.0, Stata Corporation, College Station, TX, USA), which allowed for specification of the sample design (stratification and clustering) of the surveys.
Results

BMI and sociodemographic characteristics
The distributions of BMI categories by country are shown in Figure 1 . In this figure and in all subsequent figures and tables, the countries are arranged from left to right in order of ascending GNP per capita from the years in which the survey data were collected ($1490 in Egypt in 2000, $2100 in Peru in 2000, and $3840 in Mexico in 1998) to give a sense of the overall economic status of the countries (http:// www.worldbank.org/data/countrydata/countrydata.html; http:// www.worldbank.org/depweb/english/modules/economic/gnp/ data.html). Figure 1 shows that more than half of the adult woman population in Egypt, Peru and Mexico were OVWT, with the prevalence in Egypt particularly high at 77.3%. To break it down further, the rates of overweight (25pBMI o 30) compared to obesity (BMIX30) were 36.4 versus 40.9 % in Egypt, 37.1 versus 15.2% in Peru and 35.7 versus 23.6% in Mexico. Thus, in Egypt, there were more obese than overweight women. The unusually high rate of obesity in Egypt has been noted elsewhere (Galal, 2002) .
The prevalences of OVWT by household and sociodemographic characteristics and within-country comparisons between groups are shown in Table 1 . The differences in prevalence of OVWT by urban versus rural designation were significant in all countries, with higher prevalences in urban areas. Similarly, there were significant differences in the prevalence of OVWT by SES and education in all countries. OVWT increased linearly with increasing SES in Egypt and Peru. In Mexico the relationship followed an inverted 'U' shape, whereby lower prevalences of OVWT were found among the lowest and highest SES terciles. With regard to education, the prevalence of OVWT increased with education in Egypt. In Peru, an inverted 'U' shape was found: lower prevalences of OVWT were found among the least and the most educated mothers. In Mexico, OVWT was lower among mothers with secondary schooling or more. The prevalence of OVWT increased significantly by age in all countries, with the highest prevalence among women 45 years and older. 
Anaemia and sociodemographic characteristics
The prevalence of anaemia by country is shown in Figure 2 . In the countries studied, the prevalence of anaemia among women ranged from 22.8 in Mexico to 31.4% in Peru. The associations between anaemia prevalence and sociodemographic characteristics and within-country comparisons are shown in Table 2 . Differences by area of residence were found only in Peru, where anaemia prevalence was higher in rural compared to urban areas. In all countries, anaemia significantly decreased with rising SES. There were also significant differences in the prevalence of anaemia by education in all countries, with more educated mothers being less likely to be anaemic than the least educated. The prevalence of anaemia showed a significant increasing trend with parity in Peru and Mexico, but not in Egypt. The prevalence of anaemia differed by age in Egypt and Mexico. In Mexico, the highest rate of anaemia was found among 35-45 year old women in Mexico, whereas there was a trend of decreasing anaemia with age in Egypt.
The association of anaemia with BMI category
The prevalence of anaemia by BMI category is shown in Figure 3 , where the OVWT category is disaggregated to show graphically that the rates of anaemia among the overweight (25pBMI o30) and the obese (BMI430) were virtually the same within each country, thus making visually clear why we chose to collapse them into the OVWT category for analysis. There were significant differences in the prevalence of anaemia by BMI group in Egypt, with a decreasing trend in the prevalence of anaemia with increasing BMI. Although there was a significant linear trend of decreasing anaemia with increasing BMI in Peru, the differences in prevalence among the BMI groups, tested by w 2 test, were not significant. In Mexico, there was neither a significant linear trend nor any significant difference in the prevalence of anaemia between BMI categories. Thus, with regard to the unadjusted prevalences, overweight and obese women were Figure 2 The prevalence of anaemia across all three sample countries. a GNP per capita in US$ from the years in which the survey data were collected. not at reduced risk of anaemia compared to non-OVWT women in Peru or Mexico. In Egypt, however, overweight and obese women were significantly less at risk for anaemia than other women.
Regression main effects
Odds ratios and 95% confidence intervals from the logistic regression model estimating the odds of anaemia as a function of BMI category (1 ¼ OVWT, 0 ¼ non-OVWT), controlling for sociodemographic characteristics are presented in Table 3 . Consistent with the results of the bivariate analyses, there were no differences in the odds of anaemia by BMI group in Mexico. In Peru, however, the multivariate model showed a different pattern than the bivariate analysis, but one that was suggested by the trend of decreasing anaemia with increasing BMI: the OVWT group had significantly lower odds of anaemia with an odds ratio of 0.83 (95% CI: 0.71, 0.96). The results for Egypt were consistent with the bivariate analysis and showed significantly lower odds of anaemia among the OVWT women compared to the non-OVWT women (OR ¼ 0.78; 95% CI: 0.68, 0.90).
With regard to sociodemographic characteristics, there were no differences in odds of anaemia by urban/rural designation or by education in the multivariate models. Women of high SES had significantly lower odds of anaemia than the referent group (medium SES) in Egypt (0.83, 95% CI: 0.67, 0.99) and Mexico (0.82, 95% CI: 0.69, 0.97). An F-test, testing for the joint significance of the SES dummy variables, was also significant in Mexico. The coefficients for the SES variables in Peru were not significant. There were no differences in the odds of anaemia by parity in Egypt or Peru, but the odds of anaemia increased with parity in Mexico (1.06, 95% CI: 1.02, 1.10). The odds of anaemia decreased with each year of age in Egypt (0.98, 95% CI: 0.97, 0.98), but there were no differences by age in Peru or Mexico.
Interaction terms
Additional regression models were run to test the statistical significance of two-way interaction terms between BMI category and sociodemographic characteristics (urban/rural designation, SES, education, parity and age). The objective was to determine whether the association between BMI category and anaemia differed according to household and sociodemographic factors. The results from these models are not shown, but statistically significant interactions (Po0.15) are described.
There was a significant interaction between BMI category and urban/rural designation in Mexico. In urban areas there were no differences in the odds of anaemia by BMI category, but in rural areas, OVWT was associated with significantly lower odds of anaemia (0.77, 95% CI: 0.65, 0.93). The association between BMI category and odds of anaemia also differed by parity in Mexico, with little difference in the odds of anaemia by BMI category among women of low parity compared to significantly lower odds of anaemia among OVWT mothers compared to non-OVWT mothers of high parity. Using the coefficients to calculate the odds of anaemia for a woman with no children versus a woman with five children, for example, resulted in odds ratios of 0.99 (95%CI: 0.82, 1.19) versus 0.83 (95% CI: 0.70, 0.98), respectively. Table 3 Odds ratios (CI) from logistic regression main effects models of the odds of anaemia as a function of BMI category and controlling for sociodemographic characteristics 
Discussion
These results show that OVWT women often suffer from anaemia in countries at varying stages of the nutrition transition. In Mexico, women who were OVWT were equally as likely to suffer from anaemia as non-OVWT women. And, in Egypt and Peru, OVWT women, while having lower odds of anaemia than non-OVWT women, still suffer from anaemia at high rates. In Egypt and Peru, and among certain vulnerable groups in Mexico (OVWT women of high parity or in rural areas), OVWT women were less likely to be anaemic. In these contexts, where diet quality is likely to be especially poor, the higher energy intakes in the OVWT group may have conveyed enough additional iron to lower the risk of anaemia compared to non-OVWT women, although the prevalence of anaemia remained high overall. Diets which rely heavily on cereal staples may also contribute to iron and zinc deficiency owing to the inhibitory effect of the high levels of phytic acid often found in these staples on the absorption of trace minerals (Lonnerdal, 2000; Lopez and Martos, 2004) . The overlap of anaemia and OVWT among women in countries undergoing the nutrition transition suggests that OVWT women may also suffer from other micronutrient deficiencies, which tend to cluster within individuals. This potential overlap between overweight/obesity and a variety of micronutrients raises some unique public health concerns because of potential linkages with chronic diseases, which are on the rise in the developing world. For example, many micronutrients, such as vitamin C and zinc function as antioxidants, and oxidative stress is a major contributor to the development of diet-related chronic diseases such as diabetes and CVD (Frei et al., 1989; Gaziano et al., 1992; Thompson and Godin, 1995; Madamanchi et al., 2005) . Zinc is also involved in the storage and secretion of insulin and in other aspects of carbohydrate metabolism, and it has been hypothesized that zinc deficiency, which is common in developing countries, could play a role in the development and severity of diabetes (Sprietsma and Schuitemaker, 1994; Chausmer, 1998) . Folate deficiency, also common in developing countries and a cause of neural tube defects in babies born to deficient mothers, is associated with increased levels of homocysteine, an established risk factor for CVD (Verhoef et al., 1998) . Therefore, via these pathways, micronutrient malnutrition could potentially increase the risk and severity of a variety of chronic diseases for which OVWT is already a risk factor.
Furthermore, diabetes, which is increasingly widespread in transitional countries, causes disordered metabolism of several key micronutrients such as zinc and vitamin C (Will and Byers, 1996; Chausmer, 1998; Will et al., 1999) . Reports of deficiencies in these nutrients in transitional countries (e.g. vitamin C deficiency affects 40% of women in Mexico) may be influenced by the prevalence of diabetes, which often goes undiagnosed (Villalpando et al., 2003b) and which is associated with overweight/obesity. Thus, separate from the concern of micronutrient deficiencies contributing to chronic diseases in transitional countries, researchers should also consider whether the observed prevalences of micronutrient deficiencies, particularly among OVWT subjects, might be affected on some level by chronic disease.
Given the rising rates of chronic disease in countries undergoing the nutrition transition and given the potential for overlap between micronutrient deficiencies and overweight/obesity along with the linkages between these conditions, several areas for further research are suggested. Analyses determining the extent of overlap between overweight/obesity and deficiencies in a variety of key micronutrients, such as zinc and folate, are needed. And, the extent to which micronutrients contribute to the development and severity of chronic disease at the population level should be determined. Also, dietary data (which was not available for Egypt and Peru in this paper) should be incorporated into future studies in order to elucidate the differences in both energy and micronutrient intakes among different BMI groups.
With regard to implications for public health interventions and policies, the observed overlap between OVWT and anaemia stresses that good diet quality for all should be the primary nutrition goal in all countries. Interventions and policies that promote diet quality on a win-win basis for people across the spectrum of malnutrition, such as subsidies or home gardens to increase the intake of fresh fruits and vegetables, are highly recommended.
The limitations of this study include, first, issues related to measuring and interpreting measures of haemoglobin. Low haemoglobin and anaemia may result from factors other than iron-poor diets. Malaria, chronic parasite infection, smoking, altitude and parity are all factors which affect haemoglobin. We were able to control for both altitude and parity in this study, but we were not able to include measures of malaria, parasite burden, or smoking. Because smoking is not prevalent among women in the three countries examined in this paper, it is unlikely that it affected our results. Malaria risk is virtually absent in Egypt and is quite low in most of Mexico (http://www.cdc.gov/travel/regionalmalaria/ index.htm). In Peru, there is no risk in the high-altitude altiplano region, although malaria is prevalent in the lesspopulated Peruvian Amazon region (http://www.cdc.gov/ travel/regionalmalaria/index.htm). It is unlikely that malaria is a major cause of anaemia in Egypt or Mexico. However, it is possible that malaria contributes to the prevalence of anaemia in Peru, particularly in rural areas and among poorer segments of the population. This could mean that the prevalence of iron-deficiency anaemia is actually more similar between rural and urban areas in Peru (if some of the higher prevalence of anaemia in rural areas is owing to malaria) and is more similar among SES groups (if the high prevalence of anaemia among the poorer sectors is due in some part to malaria rather than diet). The presence of malaria in Peru could bias our conclusions if, for example, Peruvians from the Amazon region are thinner than Peruvians from the altiplano. In this case, it could be that iron-deficiency anaemia is similar by BMI category, but that non-OVWT women appear to have increased odds of anaemia because of a higher burden of malaria. With regard to parasites, although parasite infection is likely to affect some women, it is much more common among children, as evidenced by high rates of diarrhoea among children in developing countries (Guerrant et al., 1990) , and is not likely to be the driving force behind anaemia in adults.
In addition to the limitations surrounding the measurement and interpretation of haemoglobin values, it should be noted that DHS reports that weight measures in the Egypt data may have been inflated owing to all data being collected during the winter when people generally wear heavier clothing (El-Zanaty and Way, 2001) . As this would result in a systematic overestimation of weight, it would only affect the global prevalence measures of overweight and obesity in Egypt, but would not affect the nature of the relationship between anaemia and BMI.
Finally, it is likely that iron is not the only micronutrient that is not consumed in adequate amounts among individuals with high energy intakes in countries undergoing the nutrition transition. However, haemoglobin was the only indicator of micronutrient status that was available for large populations in a variety of countries, thus this study was not able to look at the association between BMI and a variety of micronutrients.
The strengths of this research are many. This paper is the first that we are aware of with the primary objective of elucidating the relationship between BMI and haemoglobin in countries undergoing the nutrition transition. We used nationally representative data from three different countries undergoing the nutrition transition to demonstrate patterns of overlap between overweight/obesity and anaemia and took complex sampling design into account in our analyses, resulting in a unique contribution to the literature.
In conclusion, micronutrient malnutrition and overweight/obesity are not conditions that necessarily occur at opposite ends of the malnutrition spectrum. They are related conditions with regards to cause (poor quality diets), and even, potentially, with regard to effects (the promotion of chronic disease). We strongly encourage an increased focus on the importance of good diet quality for all in the context of the nutrition transition.
